X-ray Absorption Fine Structure Spectroscopy
The 5-BM-D beamline of DND-CAT beamline has an energy range of 3.6-75 keV and a Si (111) double-crystal monochromator. The monochromator was detuned 65% to minimize the harmonic contamination in the incident beam. The X-ray energy was calibrated using a Pb metal foil. Three spectroscopic grade ionization chambers (Oxford-Danfysik), placed in series and filled with gas mixtures appropriate for the Pb L III -edge (13055eV) measurements, were used to monitor the incident X-ray intensity and to conduct the XAFS measurements in transmission mode for Pb-containing standard materials. All together 21 standards were used in the data analysis. They were anglesite, chlropyromorphite, hydroxypyromorphite, galena, leadhillite, magnetoplumbite, lead hydroxide, hydrocerrusite, cerussite, hinsdallite, Pb(NO 3 ) 2 (aq), vauquelinite, lead chloride, lead oxide (PbO), plattnerite, plumboferrite, plumbogumite, plumbonacrite, plumboyarosite, Pb sorbed to humic acid (Pb-Org) and Pb sorbed to ferrihydrite (Pb-Fh). The sorption standards (Pb-Org and Pb-Fh) were prepared as in Scheckel and Ryan, 2004 . XAFS of the standards were plotted in Supplemental Figure S1 . The number of spectra collected per standard/samples was 2 to 9.
For the XAFS data collection on the soils, samples were ground into fine powder using an agate mortar and pestle. Sample holders are made out of 2-mm thick Plexiglas plates, each of which has two through slots of ~H x W (mm) machined. Soils and PBET residues were packed into the sample holders and were sealed with X-ray transparent Kapton® tapes, X-ray absorption data of soil samples were measured in fluorescence mode by collecting the Pb L III -edge fluorescence emission (L α ) . The incident X-ray beam impinged on the sample at 45 degree angle and the fluorescence emissions from the sample were collected by a Canberra 13-element Ge solid state detector system at 90 degree angle to the incident beam using the XIA electronics (DXP2C, X-ray Instrument Associate). In order to suppress the large, low energy fluorescence emissions from iron in the samples and to improve the detecting efficiency of the Pb L α emission, two layers of Al foil (0.1 mm) were placed in front of the detector. During the data collection, the X-ray energy was monitored by simultaneously measuring the Pb metal foil.
The objective of PCA is to get the minimum number of significant components (also known as principle components, PCs), required to satisfactorily regenerate the data matrix, using a reduced space (Beauchemin et al., 2002) . So PCA identifies the number of linearly independent components derived mathematically from a mixture of sample spectra. The numbers of PCs, given by the lowest IND values were three for Kansas City soil spectra, one for Philadelphia soil spectra and two for Indianapolis soil spectra. Target transformation gives a spoil value for individual standard. Spoil value explains the degree that the standard should be changed to fit the PCs. The standards that gave < 6 spoil value were used in Liner Combination Fitting (LCF) to identify the major Pb species and their relative proportion in the samples. The XAFS spectra of the soil samples, PBET residues and their linear combination fits are given in Figures S2-S4 . If the spoil value is > 6 that standard does not represent the PCs (Beauchemin et al., 2002) . The spoil values obtained were mentioned in the Table S2 in supporting information. Data processing and LCF of XAFS was done using Athena software, version 0.8.061 (Ravel and Newville, 2005) .
The PCA and TT was done using LabView software package from beamline 10.3.2 at Advanced Light Source (Marcus et al., 2004) . 
Supplemental Table S1. Properties of compost-types

